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(54) Control apparatus for engine-powered forklifts

(57) Disclosed herein is a control apparatus for an
engine-powered forklift. The control apparatus of the
present invention includes a mode detecting means (30)
for detecting whether the forklift is in a traveling mode or
aworking mode, and a controller (40), which controls the

engine (1) of the forklift such that, when the forklift is in
the traveling mode, the output of the engine (1) is restrict-
ed from increasing to a preset output value or more, and,
when the forklift is in the working mode, the output of the
engine (1) is allowed to increase to the preset output
value or more.
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Description

[0001] Thisapplication claimsthe benefit ofthe Korean
Patent Application No. 10-2005-122474, filed on Dec.
13, 2005, which is hereby incorporated by reference as
if fully set forth herein.

[0002] The present invention relates generally to con-
trol apparatuses for engine-powered forklifts and, more
particularly, to a control apparatus for an engine-powered
forklift which is constructed such that, when the forklift is
in a working mode, the output of an engine is allowed to
be increased higher than a preset output value, and,
when the forklift is in a traveling mode, the output of the
engine is restricted to the preset output value to restrict
the traveling speed of the forklift.

[0003] As well known to those skilled in the art, an en-
gine-powered forklift has as engine, a hydraulic pump,
and actuators. The hydraulic pump is driven by the en-
gine, so that the forklift travels and turns. The actuators
are operated by using hydraulic oil discharged from the
hydraulic pump.

[0004] Furthermore, the engine-powered forklift can
travel and turn with loading a heavy cargo thereon. How-
ever, if the traveling speed of the forklift, on which the
cargo is loaded, is excessively high, the cargo may un-
desirably fall down, or the forklift may tip over. Further-
more, in the case where the forklift is operated at a rel-
atively high speed in anindoor place, for example aware-
house, there is a possibility of a safety hazard in which
it may strike a person.

[0005] In an effort to overcome the above problems,
an apparatus that restricts the traveling speed of a forklift
from increasing higher than a predetermined speed was
proposed.

[0006] The conventional traveling speed restriction ap-
paratus for the forklift includes a stopper. The stopper of
the conventional restriction apparatus is disposed below
an accelerator pedal and prevents the rotation of the ac-
celerator pedal beyond a predetermined position, when
the accelerator pedal is pushed. Therefore, the output of
an engine is prevented from being increased to a value
higher than a preset output value. Thereby, the traveling
speed of the forklift is restricted to the specified speed.
[0007] However, the conventional traveling speed re-
striction apparatus is problematic in that, because the
output of the engine is restricted to the preset output val-
ue, the driving force of an actuator is also restricted.
[0008] In detail, due to the characteristics of the en-
gine-powered forklift, when the actuators are operated
fortilting a mast assembly or lifting a carriage with loading
the heavy cargo, the accelerator pedal must be pushed
beyond the predetermined position in order to increase
the output of the engine for ensuring smooth and powerful
operation. However, in the conventional traveling speed
restriction apparatus, because the distance that the ac-
celerator pedal is pushed is restricted, the output of the
engine cannot be increased higher than the preset output
value.
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[0009] As such, because the output of the engine can-
not be increased higher than the preset output value, the
driving force of the actuator is restricted. Due to the re-
striction of the driving force of the actuator, there are prob-
lems in that the mast assembly cannot be smoothly tilted,
and the carriage cannot be smoothly lifted.

[0010] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art, and an object of the present invention is to
provide a control apparatus for engine-powered forklifts
which prevents safety hazards and ensures smooth op-
eration of an actuator.

[0011] In order to accomplish the above object, the
present invention provides a control apparatus for an en-
gine-powered forklift, including: a hydraulic pump oper-
ated by an engine; a main line for supplying hydraulic oil
from the hydraulic pump to an actuator and a speed
change device; an inching valve provided on the main
line and interrupting supply of the hydraulic oil to the
speed change device in a working mode in which the
actuator is operated; a mode detecting means for detect-
ing whether the forklift is in a traveling mode or a working
mode; and a controller to control the engine such that,
when the forklift is in the traveling mode, output of the
engine is restricted from increasing to a preset output
value or more, and, when the forklift is in the working
mode, the output of the engine is allowed to increase to
the preset output value or more.

[0012] Preferably, the mode detecting means may in-
clude a pressure switch provided on a hydraulic pressure
line which connects the inching valve to the speed
change device. The pressure switch may output a detec-
tion signal to the controller when a pressure of the hy-
draulic oil supplied from the inching valve to the speed
change device is reduced to a preset pressure or less.
[0013] Furthermore, the preset pressure may be a
pressure of the hydraulic oil when the supply of the hy-
draulic oil to the speed change device is interrupted.
[0014] In addition, the control apparatus may further
comprise an ON/OFF means for turning on/off a function
of restricting an increase in the output of the engine when
the forklift is in the traveling mode.

[0015] The above and other objects, features and ad-
vantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a view schematically showing a control ap-
paratus for engine-powered forklifts, according to an
embodiment of the present invention;

FIG. 2 is a graph showing the RPM of an engine of
the forklift as a function of the pressing distance of
an accelerator pedal according to the presentinven-
tion; and

FIG. 3is a view schematically showing a control ap-
paratus for engine-powered forklifts, according to
another embodiment of the present invention.
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[0016] Hereinafter, a control apparatus for engine-
powered forklifts according to a preferred embodiment
of the present invention will be described in detail with
reference to the attached drawings.

[0017] A brief explanation of a speed change control
device and an inching device of an engine-powered fork-
lift with reference to FIG. 1 will precede the description
of the control apparatus for engine-powered forklifts ac-
cording to the present invention.

[0018] The speed change control device is connected
to a hydraulic pump 10, which is driven by an engine 1,
through a main line 20.

[0019] A branchline 22 is branched from the main line
20. The branch line 22 supplies hydraulic pressure to
several actuators, including a lift cylinder and a tilt cylin-
der, which are not shown in the drawing.

[0020] An inching valve 24 and a control valve 25 are
provided on the main line 20.

[0021] Theinching valve 24 serves to supply hydraulic
oil of the hydraulic pump 10 to the actuators at high pres-
sure in aworking mode. The inching valve 24 is operated
by pushing an inching pedal, which is not shown in the
drawing, and interrupts the supply of hydraulic oil into
forward and backward clutches 26 and 27 of the speed
change device. Therefore, when the inching pedal is ma-
nipulated, the hydraulic oil of the main line 20 is supplied
to the actuators, including the lift cylinder and the tilt cyl-
inder, at high pressure through the branch line 22. In this
case, the pressure of the hydraulic oil between the inch-
ing valve 24 and the control valve 25 is rapidly reduced.
[0022] The control valve 25 supplies hydraulic oil from
the hydraulic pump 10 to the forward clutch 26 or the
backward clutch 27 of the speed change device, and is
operated by a forward solenoid valve 28 and a backward
solenoid valve 29. The forward and backward solenoid
valves 28 and 29 are operated by manipulation of an
operating lever (not shown) by a driver.

[0023] Next, the control apparatus for a forklift accord-
ing to the present invention will be explained. As shown
in FIG. 1, the control apparatus according to the embod-
iment of the present invention includes a mode detecting
means for detecting whether the forklift is in a working
mode or in a traveling mode.

[0024] Inthe embodiment of the present invention, the
mode detecting means includes a pressure switch 30.
The pressure switch 30 is provided on a hydraulic line
that is disposed between the inching valve 24 and the
speed change device.

[0025] The pressure switch 30 detects the pressure of
hydraulic oil of a downstream side of the inching valve
24 connecting the speed change device, and outputs a
signal. Particularly, the pressure switch 30 is constructed
such that it is turned on when the pressure of hydraulic
oil of the downstream side of the inching valve 24 is a
preset pressure or less as the inching valve 24 is oper-
ated.

[0026] When the operation of the inching valve 24 is
detected by the pressure switch 30, the signal output
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from the pressure switch 30 is input to a controller 40,
installed in the forklift to control the engine 1. After the
signal is input to the controller 40, the controller 40 de-
termines that the forklift is in working mode.

[0027] Conversely, because the pressure switch 30 is
turned off when the pressure of hydraulic oil on the down-
stream side of the inching valve 24 is greater than the
preset pressure, the supply of hydraulic oil to the forward
and backward clutches 26 and 27 is detected, thereby
the controller 40 determines that the forklift is in the
traveling mode. As such, in the case where the mode
detecting means comprises the pressure switch 30, even
if the driver mistakenly manipulates the inching pedal,
this is not determined to be the working mode until the
pressure of hydraulic line between the inching valve 24
and the speed change device is decreased to the preset
pressure or less. In other words, only when the forklift is
used for substantial work can the mode detecting means
output a signal. Therefore, the reliability of detection of
the mode of the forklift can be enhanced.

[0028] Meanwhile, the preset pressure of the pressure
switch 30 is set at a predetermined value depending on
a specification of the forklift, for example a relationship
between a rpm of the engine and a speed of the forklift.
In this embodiment, the preset pressure is set at approx-
imately 1.5 bar. The reason for this is that, when the pres-
sure of the hydraulic oil on the downstream side of the
inching valve 24 is 1.5 bar or less, the hydraulic oil in the
main line 20 is supplied to the actuators while the supply
of hydraulic oil to the forward and backward clutches 26
and 27 is interrupted entirely. That is, the reason is that,
only when the pressure of hydraulic oil on the down-
stream side of the inching valve 24 is 1.5 bar or less is
the forklift determined to be in the working mode.
[0029] Although the pressure switch 30 has been de-
scribed as an example of the mode detecting means, the
mode detecting means is not limited to the example
shown in this embodiment. In other words, a mode de-
tecting means having any structure can be applied to the
presentinvention as long as it can determine the working/
traveling mode of the forklift. For example, the mode de-
tecting means of the present invention may have a me-
chanical switch structure to detect mechanically whether
the forklift is in the working mode is determined by de-
tecting whether the inching pedal is manipulated, and
may have a structure in which whether the forklift is in
the traveling mode is determined by detecting the rotation
of the wheels of the forklift.

[0030] Meanwhile, referring to FIG. 1, the travel speed
control device of the present invention includes the con-
troller 40, which controls the engine 1 depending on sig-
nals of the pressure switch 30.

[0031] The controller 40 according to this embodiment
of the present invention comprises a microprocessor. If
the ON signal is not input to the controller 40 from the
pressure switch 30, the controller 40 controls the output
of the engine 1 to prevent from increasing the rpm of the
engine 1 over a preset rpm. When an ON signal is input
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from the pressure switch 30, the controller 40 allows the
rpm of the engine 1 to increase higher than the preset
rpm.

[0032] Indetall,ifthe ON signalis notinputto controller
40 from the pressure switch 30, the forklift is determined
to be in the traveling mode by the controller 40, so that
the rpm of the engine 1 is prevented from increasing to
a value higher than the preset rpm. In this case, even if
the driver pushes the accelerator pedal further, because
the rpm of the engine 1 is restricted, the traveling speed
of the forklift is restricted to a predetermined value.
[0033] Ifthe ON signalis input to controller 40 from the
pressure switch 30, the forklift is determined to be in the
working mode by the controller 40, and thus the controller
40 allows the rpm of the engine 1 to increase higher than
the preset rpm. In this case, when the driver pushes the
accelerator pedal further, the rpm of the engine 1 is in-
creased higher than the preset value so that a sufficient
amount of hydraulic oil is supplied to the actuators. Mean-
while, typical forklifts are set such that the traveling speed
is proportional to the RPM of the engine. For example,
in this embodiment, the forklift is set such that, when the
rpm of the engine 1 is 1400 RPM, the traveling speed of
the forklift is 8.8 km/hr, when the output of the engine 1
is 2000 RPM, the traveling speed of the forklift is 13.5
km/hr, and, when the rpm of the engine 1 is 2500 RPM,
the traveling speed of the forklift is 17.5 km/hr.

[0034] Therefore, if the controller 40 is set such that
an increase of the rpm of the engine 1 is restricted to the
preset rpm, the traveling speed of the forklift can be re-
stricted to a preset speed. Here, it is preferable that the
speed restriction value, at which the traveling speed of
the forklift is restricted, be set to a value such that a forklift
on which cargo is loaded is prevented from tipping over
or from striking a person, and such that an appropriate
working speed is ensured. In this embodiment, a refer-
ence rpm is set to about 2000 RPM, so that the traveling
speed of the forklift is restricted to 13.5 km/hr.

[0035] The operation of this embodiment of the present
invention having the above-mentioned construction will
be explained with reference to FIGS. 1 and 2.

[0036] First, the case where the forklift is in the
traveling mode will be described. When it is desired to
travel the forklift, the driver pushes only the accelerator
pedal, and does not manipulate the inching pedal. Then,
the output of the engine 1 is increased and the hydraulic
pump 10 is operated. The operating hydraulic pump 10
pumps the hydraulic oil and supplies the hydraulic oil into
the main line 20.

[0037] The hydraulic oil, which has been supplied into
the main line 20, flows to the control valve 25. After the
hydraulic oil enters the control valve 25, the hydraulic oil
is thus supplied to the forward clutch 26 or the backward
clutch 27. Thereby, the forklift can be in the traveling
state.

[0038] Inthetraveling mode, hydraulic oil on the down-
stream side of the inching valve 24 maintains a pressure
higher than the preset pressure. Thus, the pressure
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switch 30 maintains the OFF state without generating a
signal. Therefore, the controller 40 determines that the
forklift is in the traveling mode and thus restricts the rpm
of the engine 1 to the preset output value (approximately,
2000 RPM).

[0039] That is, as can be appreciated through a
traveling mode output line of the engine output graph of
FIG. 2, even if the accelerator pedal is further pushed to
increase the traveling speed of the forklift, the output of
the engine 1 is restricted, so that the traveling speed of
the forklift is prevented from increasing higher than the
preset speed.

[0040] Next,the case where the forklift is in the working
mode will be described herein below. When the driver
pushes the inching pedal to operate the actuator, the
inching valve 24 is operated so that hydraulic oil is sup-
plied from the hydraulic pump 10 into the branch line 22.
[0041] The hydraulic oil, which has been supplied into
the branch line 22, is supplied to the actuator at high
pressure, thus operating the actuator.

[0042] Meanwhile, while the inching valve 24 is oper-
ated, the pressure of hydraulic oil on the downstream
side of the inching valve 24 decreases to the preset pres-
sure or less. Thus, the pressure switch 30 is turned on
and outputs a detection signal. Thereby, the controller
40 determines that the forklift is in the working mode and
thus allows the output of the engine 1 to increase higher
than the preset output value.

[0043] Thatis, as shown in FIG. 2, when the acceler-
ator pedal is further pushed to increase the actuating
power of the actuator, the rpm of the engine 1isincreased
until it reaches an output limit. Therefore, the flow rate of
hydraulic oil supplied into the actuator is increased, thus
increasing the actuating power of the actuator.

[0044] As described above, the control apparatus of
the present invention allows the output of the engine 1
to be increased higher than the preset value in the work-
ing mode, during which the inching device is operated,
so that the actuator can be smoothly operated. In the
traveling mode, during which the inching device is not
operated, the control apparatus of the present invention
prevents the output of the engine 1 from being increased
to a value greater than the preset value, thus restricting
the traveling speed of the forklift. Therefore, the present
invention allows uninhibited operation of the actuator and
also prevents the forklift from being driven at excessive
speeds.

[0045] FIG. 3illustrates a control apparatus for an en-
gine-powered forklift, according to another embodiment
of the present invention.

[0046] The control apparatus for engine-powered fork-
lifts according to this embodiment is characterized in that
it further includes a control switch 50.

[0047] The control switch 50 controls an ON signal of
the pressure switch 30 to interrupt the ON signal, which
istransmitted from the pressure switch 30 to the controller
40, as necessary. Thus, the function of permitting an in-
crease in the rpm of the engine 1 only in the working
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mode can be interrupted, is required.

[0048] The control switch 50 can be implemented in
various methods, for example, a manufacturing company
may preset the control switch 50 to meet the require-
ments of a client when the product is sold, such that it
can or cannot be operated by the client. Furthermore,
the control switch 50 may be provided around the driver’s
seat such that the driver can manipulate it.

[0049] In this embodiment having the above-men-
tioned construction, because the function of restricting
the output of the engine 1 in the traveling mode can be
selectively interrupted, the driver or administrator can ef-
ficiently manage the forklift depending on the surrounding
conditions.

[0050] For example, in places such as a warehouse,
where there are likely safety hazards, the control appa-
ratus of the present invention is set such that the output
of the engine 1 can be restricted, thus emphasizing the
prevention of safety hazards rather than an increase of
working efficiency. In places, such as the outdoors,
where an increase of working efficiency is emphasized
over the prevention of safety hazards, the forklift is used
in the state such that the output restriction function of the
engine 1isreleased in order to optimize working efficien-
cy.

[0051] Although the preferred embodiments of the
presentinvention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

[0052] As described above, the present invention pro-
vides a control apparatus for an engine-powered forklift
which is constructed such that, in a working mode, in
which an inching device is operated, the output of an
engine is allowed to increase higher than a preset output
value such that an actuator can be smoothly operated,
and, in a traveling mode, in which the inching device is
not operated, an increase in the output of the engine is
restricted, thus restricting the traveling speed of the fork-
lift.

[0053] Therefore, as well as having the advantage of
allowing uninhibited operation of the actuator, the present
invention has an advantage in that, in the case where
the forklift is operated in a place where there are safety
hazards, the forklift can be prevented from being oper-
ated at excessive speeds. Furthermore, because the out-
put restriction function of the engine can be simply im-
plemented using a controller in a software manner, the
process of manufacturing the forklift and maintenance
thereof are simplified, compared to the conventional art,
which uses a mechanical output restriction method.

Claims

1. A control apparatus for an engine-powered forklift,
including a hydraulic pump operated by an engine,
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a main line for supplying hydraulic oil from the hy-
draulic pump to an actuator and a speed change
device, and an inching valve provided on the main
line and interrupting supply of the hydraulic oil to the
speed change device in a working mode in which
the actuator is operated, the control apparatus com-
prising:

mode detecting means for detecting whether the
forklift is in a traveling mode or a working mode;
and

acontroller to control the engine such that, when
the forklift is in the traveling mode, output of the
engine is restricted from increasing to a preset
output value or more, and, when the forklift is in
the working mode, the output of the engine is
allowed to increase to the preset output value
or more.

The control apparatus for the engine-powered forklift
as set forth in claim 1, wherein the mode detecting
means comprises a pressure switch provided on a
hydraulic pressure line which connects the inching
valve to the speed change device, wherein

the pressure switch outputs a detection signal to the
controller when a pressure of the hydraulic oil sup-
plied from the inching valve to the speed change
device is reduced to a preset pressure or less.

The control apparatus for the engine-powered forklift
as set forth in claim 2, wherein the preset pressure
is a pressure of the hydraulic oil when the supply of
the hydraulic oil to the speed change device is inter-
rupted.

The control apparatus for the engine-powered forklift
as set forth in any one of claims 1 through 3, further
comprising:

ON/OFF means for turning on/off a function of
restricting an increase in the output of the engine
when the forklift is in the traveling mode.

The control apparatus for the engine-powered forklift
as set forth in claim 4, wherein the ON/OFF means
comprises a control switch which cuts off a transfer-
ring of signal output from the pressure switch to the
controller selectively.
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